This paper presents a capital asset pricing model in the presence of asymmetric information and transaction costs. the model is a generalized version of Merton's (1987) model and Black's (1974) model. Empirical tests show a negative relation between the expected rate of return and the shadow costs of incomplete information. The results in this paper have the potential to explain the home bias equity in a domestic and an international context.
INTRODUCTION
Market imperfections are important elements in capital asset pricing models in a domestic setting ( Mayshar (1979 ( Mayshar ( , 1980 ) and in an international setting (Black (1974) , Stulz (1981) ). Transaction costs and asymmetric information are potential factors that explain the home bias equity in domestic and international¯nancial markets. Using the model in Black (1974) , Lewis (1999) shows the e®ect of transaction costs on portfolio choice in the case of two country model. Cooper and Kaplanis (1994) extend the model of Adler and Dumas (1983) by incorporating a tax similar to that in Black (1974) . Cooper and Kaplanis (1994) show that the home bias can be explained by deadweight costs (transaction costs or tax) and not by the in°ation risk as suggested by Adler and Dumas (1983) . Cooper and Kaplanis (2000) extend the model of Stulz (1981) to the case of N countries and show how deadweight costs a®ect the portfolio choice and the capital budgeting decisions. The e®ect of market imperfections is used as an argument to explain the market segmentation or/and integration. Market imperfections such as transaction costs and taxes suggest that¯nanacial markets are not e±cient and explain some observed anomalies. This paper develops an asset pricing model which accounts for the e®ect of asymmetric information and transaction costs. The model explains the e®ect of market imperfections on the expected return and shows how these frictions explain the home bias equity. We develop an empirical tests in order to explain the relationship between the expected rate of return, the transaction costs and the information costs. This paper is organized as follows. Section 2 presents the importance of transaction costs, taxes and asymmetric information in portfolio choice. Section 3 develops a model that incorporates the e®ects of asymmetric information about assets and the transaction costs. Section 4 provides some empirical evidence. Finally, we conclude and provide some suggestions for future research.
The E®ect on Portfolio Choice of Asymmetric Information and transaction costs
The gain from international diversi¯cation were documented by Grubel (1968) , Levy and Sarnat (1970) , Solnik (1974a) , Gerard and De Santis (1997) and others. Tesar and Werner (1995) ¯nd a strong evidence of a home bias in national investment portfolios. They explain the home bias by transactions costs. They suggest that the best explanation of this bias should be based on asymmetric information. Hasan and Simaan (2000) develop a model that incorporates both the forgone gains from diversi¯cation and the informational constraints of international investments. This model is a generalization of French and Poterba (1991) . These authors show that the lack of diversi¯cation appears to be the result of investor choices rather than institutional constraints. Kadalec and Mcconnell (1994) show that the change in share value is attributed to investor recognition factor as suggested by Merton (1987) . Forester and Karolyi (1999) show that the abnormal returns can be explained by the asymmetric information. In this model the empirical tests provide support for market segmentation hypothesis and Merton's (1987) investor recognition hypothesis. Forester and Karolyi (1999) and Kadalec and Mcconnell (1994) use a sample from US exchanges for an investor who trade in local market by constructing a diversi¯ed portfolio from securities of forgein rms listed in US exchange.
Asymmetric information is very important in a national and an international setting. Brennan and Cao (1997) develop a model of international equity portfolio investment°ows based on informational endowments between foreign and domestic investors. They show that when domestic investors hold an information advantage over foreign investors about their domestic market, investors tend to purchase foreign assets in periods when the return in foreign assets is high.
The e®ects of taxes and transaction costs on asset pricing are presented the¯rst time by Black (1974) on a model where the investor is imposed on his holding. Black (1974) shows that the taxes discourage some investors to invest in some assets and in other countries. Stulz (1981) proposes a model in which it is costly for the domestic investors to hold foreign assets. He shows that due to the existence of these costs some assets are not traded and the domestic investors tend to hold more in their domestic securities which explain the home bias equity. Whatley (1988) develops a consumption-based asset pricing model which incorporates a tax as Black (1974) and Stulz (1981) . He shows that there is a little evidence about market integration due to these costs. Falkenstein (1996) explains that the preference for some assets is explained by the low transaction costs and low volatility. He shows that the investors tend to trade on the assets about which they are informed. In his model, the information is detected by the investors through the publication of the new stories and the age of these assets.
We develop in the next section a model of asset pricing in the presence of transaction costs and information costs. We show that the two market imperfections in the asset pricing have the same rule and they are very important in theoretical and practical activity on the market. This paper shows that the two imperfections are not the same as suggested in the literature, which considers the transaction costs as information costs. We consider that the information costs as indirect costs but the transaction costs as direct costs. The presence of these costs shows that in equilibrium, the market portfolio is not e±cient, and that the portfolio choice of an investor depends on these variables.
THE MODEL
We develop a two-period model of asset pricing in an environment where each investor knows only about a subset of the available securities. The equilibrium return of security k follows the equation:
with: R k : the expected rate of return of security k; Y : denotes a random variable common factor with;
E(" k =" 1 ; " 2 :::" k¡1 ; " k+1 :::" n ; Y ) = 0 for k = 1; 2; 3; 4:::n By inspectation of (1), the structure of return is like the Sharpe (1964) diagonal model or the one factor version of the Ross (1976) Arbitrage pricing theory and Merton's (1987) model. In addition to the n risky securities, we consider two other traded securities, a riskless security with sure return and a security that combines the riskless security and forward contract on the observed factor. We assume that the forward price of the contract is that the standard deviation of the equilibrium return on the security is unity. The rate of return on this security is given by:R
We assume that investors' aggregate demand for this security as well as the riskless security must be zero in equilibrium. The model assumes the existence of transaction costs or taxes as Black (1974) and Lewis (1999) when we trade on security k. Borrowing and short selling without restrictions. Investors are risk averse and select an optimal portfolio according to the Markowitz -Tobin (1959) mean-variance criterion applied to the end of period wealth. The preference of investor j is represented as :
with: W j : the wealth of investor j; R j : the return on his portfolio of investor j; ± j¸0 ; for j = 1; 2; 3; :::N: We call J j a collection of integers such that the security k is an element of J j if investor j is informed about this asset, with k = 1; 2; 3:::n.
We assume that the security (n+2) is the riskless security and the (n+1) security are contained in J j . With the structure of the model established, we turn now to the solution of the portfolio selection problem for investor j.
Let w j k be the fraction of initial wealth allocated to security k by investor j. The return on portfolio for an investor j in the presence of transaction costs can be written as follows :
Inserting (1) and (2) in (4) we get:
where : ¿ k : the transaction costs paid by investor j on asset k. Equation (5)can be written as :
From (7) and (8), we can write (6) as follows:
With the properties ofỸ and" k , we can write the variance of the portfolio of investor j as follows:
If we look to equation (10), we see that the variance of the portfolio of investor j is characterized by the common factor risk (b j ) 2 and the risk of all assets contained in the portfolio.
Let us derive the expected rate of return on portfolio of investor j. This can be done by using equation (9):
Using (11) the expected rate of return on a portfolio for investor j is:
This expression shows that the transaction costs decrease the expected rate of return of the portfolio of investor j. We can write the expression (12) as follows:
with:
From equation (3), the optimal portfolio choice for the investor can be formulated as a solution to the constrained maximization problem:
where: j k is Lagrange multiplier that re°ects the constraint that investor j can not invest in security k if he does not have an information about this security. From this interpretation, we have:
This condition means that the investor is informed about security k.
From the optimization problem given by relation (13) and from relation (12) and (10) we obtain the¯rst-order conditions that give the optimal common factor and portfolio weights for investor j:
From (16), we can write:
Relation (18) represents the common factor exposure (political risk for example) that a®ects the portfolio of investor j. Using relation (17), we have:
Using (14) relation (19) becomes for an informed investor:
Relation (20) shows that investor j invests only in securities he knows about and that the fraction allocated to security k depends on the required return, the risk and the transaction costs. If the investor does not have any information about security k, then his proportion invested in this security is equal to zero. From equation (19) we get:
Up to now we have solved for individual optimal demands. We now aggregate to determine equilibrium asset prices and expected returns. We simplify the analysis and focus on the e®ect of transaction costs and incomplete information on equilibrium prices. Assuming that the representative investors have identical preferences and the same initial wealths, then we can write:
and W j = W; j = 1; 2; 3; ::::; N Under these assumptions it follows that all investors choose the same exposure to the common factor, b j = b for j = 1; 2; 3:::::; N . Relation (16) becomes :
Let D k be the aggregate demand for security k by investors:
With our assumptions that investor j, invests only in the securities that he has information about, equation (23) becomes with reference to (15) and (20):
with: N k : the number of investors who have information about security k. When all investors know about the security k, then N k = N . Let x k be the fraction of the market portfolio invested in security k, then we write :
where M denotes the equilibrium national wealth:
In reality, not all investors know about the security k. That's why we can give the fraction of all investors who have information about security k as :
The value of q k varies between zero and one, 0 < q k • 1. This fraction is greater than zero because there is an investor who is informed about security k. When this fraction is equal to one, then all investors have the same information about security k. From equations (24), (26), (27), equation (25) allows to write:
Because the market portfolio is a weighted average of optimal portfolios and because all investors choose the same common factor exposure (b j ), it follows that (b j ) = b. We assume that assets (n+1) and (n+2) are inside securities. We can write b = P n k b k . In addition we have :
Inserting (18) in the expression of ¢ k , we obtain:
Since b = b j and ± = ± j , equation (29) becomes :
From (30), we have:
From (28) the expression of ¢ k is given by :
Inserting (32) in (31) we obtain :
To see the connection between the e®ects of transaction costs and the shadow cost of incomplete di®usion of information among investors, let:
be the equilibrium aggregate shadow cost per investor. From relation (21), equation (34) becomes :
Relation (35) can be written as :
From (27), relation (36) becomes:
LetR M be the return on the market portfolio :
We assume that the securities (n + 1) and (n + 2) are inside securities so that x n+1 and x n+2 are equal to zero. From relation (10), we obtain the variance of the market portfolio as follows:
The examination of the variance of the market portfolio shows that there are two sources of risk: a risk characterizing the common factor, and the risk of every asset k.
If we de¯ne the beta of security k as¯k: the covariance of return on security k with the market portfolio divided by the variance of the market portfolio return, then we have :¯k
for: k = 1; 2; :::n. With reference to relation (37), we have:
Inserting (41) in (31) we obtain :
The substitution of (32) in (42) gives:
From this relation, we try to get the covariance expression :
If we multiply (44 ) by x k and sum from k = 1; 2; :::; n, keeping in mind that the securities (n + 1) and (n + 2) are inside securities, then x n+1 = 0 and x n+2 = 0. Equation (44) becomes:
Relation (45) can be written as :
M : the weighted-average shadow cost of incomplete information over all securities; ¿ M : the weighted average transaction cost over all securities. Or we know that:
From relation (47), we can write (44) as follow :
We replace the portfolio variance by its expression from relation (46) in (48) to obtain :
Relation (49) yields a capital asset pricing model with transaction costs and information costs. Our Model is consistent with Merton's (1987) and Black's (1974) asset pricing models. If the transaction cost on asset k is equal to zero than ¿ k = 0 and ¿ m = 0, the model reduces to Merton's (1987) model. When all investors have the same information about security k than¸k = 0 and¸m = 0, the model is reduced to Black's (1974) model . When there are no transaction costs and no information costs, the model yields the standard CAPM . This¯nding shows that in equilibrium the market portfolio will be not e±-cient in the presence of of information costs and transaction costs. Relation (49) can be written as follows :
where:
The market portfolio is e±cient if ª k = 0 for all k = 1; 2:::n.
Relation (49) gives the expected rate of return of security k as a function of the risk free rate, the transaction costs, the shadow cost of incomplete information and the risk premium. In this model the transaction cost and the information cost have the same role in the asset pricing but they are derived di®erently. This result contradict the fact that the information cost is considered as a transaction costs. Relation (49) shows the intimate relationship between the betas of assets, the e®ects of transaction costs and information costs in equilibrium. So observing portfolios is equivalent to implicitly observing these costs. Solnik (1974) , De santis and Gerard (1997) , Hassan and Youssif (2000) show that the international diversi¯cation does better than the national one. Our model shows that the costs of investment are important in a domestic and in an international setting and investors are willing to diversify their portfolios if the gains exceed these costs. Our model shows the e®ects of frictions in capital markets and explains the equity home bias. This conclusion is consistent with the empirical work of Coval and Moskowitz (2000) in which they explain the home bias by the locality of investors and asymmetric information. The next section tests our model to show how transaction cost and asymmetric information explain some anomalies in portfolio choice.
The Empirical Evidence of the Model
This section provides an empirical test for our model given by relation (49). Testing this relationship directly remains di±cult task due to the existence of two non observable variables, information costs and transaction costs.
THE DATA
For our empirical study, we select 76 French shares taken from the¯rst market. We extract from the DATASTREAM database the information. Our sample covers a ten year period going from July, 1st 1991 to December, 1st 2000. This represents 2460 daily observations. The results of the empirical tests are presented only for ten companies, but the tests are applied for the whole sample. The ten companies are: GALERIES LAFAYETTE, HAVAS ADVERTISING, LVMH, LAFARGE, GEOPHYSIQUE(CIE.GL.), GECINA, GUYENNE and GASCOGNE, IMERYS, INGENICO, KLEPIERRE. The¯rst¯ve companies are well known while the¯ve other companies are less known.
The Estimation Procedure
We construct a series of transaction costs on the basis of a methodology chosen for reasons that we explain later. As for the information costs, we couldn't construct a series for two reasons . The¯rst is that there are no explicit method for such a work. The second reason is that, the few existing methods need some data that are not available in France. We have to note that the choice of a given method will obviously a®ect the¯nal result,( i.e, the estimate of the parameters). The choice of one method or another for the estimation of the transaction costs a®ects the statistical signi¯cance of the transaction cost and also of the information cost parameter ( considered as constant during each year). The statistical signi¯cance of our results depends on the method of construction of the transaction cost series.
The Estimation of Transaction Cost
We use a method proposed by Kyle (1985) in order to obtain a sample of transaction costs related to the assets to test the model. We use the volume of all securities in our sample and their prices. Each estimate of transaction costs is calculated for a one month (21 days) period using the following formula:
where: P kt : the price of asset k at time t; ¿ kt : the transaction cost of asset k at time t; V kt : the volume of asset k at time t; ® : the intercept. The method implemented to extract a sample of monthly transaction costs is consistent with Falkenstein (1996) . He uses the volume as a proxy of transaction costs in order to show the e®ect of this friction on preferences for stocks as revealed by the fund portfolio holdings. In the same way, our method was recently used by Lesmond and al (1999) to study the relation between the frequency of zero returns and transaction costs. We have¯rst employed the measure of Roll (1984) , 2 p ¡cov, which is a measure of the e®ective bid ask spread as a proxy for the transaction costs. The method proposed by Roll (1984) is estimated using the¯rst-order autocovariance of security returns, but we get some positive autocovariance with our data. We¯nd a problem similar to that in Harris (1990) . Harris (1990) overcomes this problem by converting the positive autocovariance to negative. Therefore we employ the model of Kyle (1985) .
The Estimation of Information Costs
Jensen (1968) tests the CAPM and the market e±ciency. He adds an intercept to the capital asset pricing model to explain the part which is not explained by the market and attributed to the imperfection. In our test the information cost is approximated by the intercept of Jensen (1968) . The asymmetric information hypothesis and especially the shadow cost was tested by Kadlec and McConnel (1994) and recently by Foster and Karolyi (1999) . To test this shadow cost and how it explains the abnormal returns, the authors use the change in the number of the registered shareholders from pre-to post listing periods as a proxy for¸k 2 . For practical reasons, we couldn't apply this method because these data are not available in France. This is why, we considered arbitrarily that information costs are constant every year and we implement the method employed by Jensen (1968) . This is not a strong assumption if we estimate an average cost per year. We recall that the statistical signi¯cance of this information cost depends on the construction of 2 The method used by Kadalec and McConnel (1994) and Foster and Karolyi (1999) to show the relationship between the abnormal returns and the shadow costs of incomplete information is:
where the e®ect of the information cost is given by:
Res k : the residual variance of security k; M ktval k : the market value of security k; N Y SEhld k : the number of NYSE shareholders for security k; OT Chld k : the number of OTC shareholders of the security k; ® 0 , ® 1 : are the intercept and the coe±cient of this regression.
the transaction cost series. Nevertheless, the ideal situation is of course to construct a monthly proxy for information costs in addition to the monthly series of transaction costs. We will carry out this applying our model to the American market in a future work. Table 1 displays the results for a ten year estimation of our model. We consider only ten companies. All the¯k are obviously statistically signi¯cant since the market portfolio explains an important part of the expected return of each company. All the transaction costs are also signi¯cant, which means that for the period considered, they a®ect the expected return. Information costs, they are signi¯cant only for ve out of ten companies. We also note that they are almost all negatively correlated with the expected return, which is consistent with the results in Forester and Karolyi (1999) and Kadlec and MCconnell (1994) . If we observe that for relevant companies as GALERIE LAFAYETTE or LVMH and LAFARGE, the information cost is not signi¯cant because they are considered as "large¯rms" and thus, the investors have an easy access to the information. We observed also that HAVAS ADVERTISING has a signi¯cant information cost, which is surprising because it is a "large¯rm". Due to the fact that information costs are not signi¯cant for "large companies", in general, the investor tend to purchase these¯rm's assets, which are better known. Our¯nding is consistent with the results in Kang and Stulz (1997) and recently Dahliquist and Robertsson (2001) . Table 2 to Table 10 , estimate parameters for each year during ten years and for the ten companies. In general, all the¯k are statistically signi¯cant. Transaction costs are generally not signi¯cant. This can be the fact of the method retained to build up our transaction cost series. Di®erent methods imply di®erent results. Our method is inspired by the Kyle's model for transaction costs and it doesn't display the results that we could have expected. It is the same for the information cost parameter which is generally not signi¯cant for a one year frequence but, the estimates are always negatively correlated with the expected return. We observe for the year 1996 that many transaction costs are signi¯cant. This can be explained by the fact that the volume on the stock market for our ten companies has began to rise slowly in 1996 to be the highest in 1997 for all the decade. Besides, 1997 was the return of the economic growth in France. The increase of the activity in the Paris Bourse may have imply a more frequent rebalancing of portfolios, i.e., more transaction costs. The four graphics show the evolution of transaction costs and information costs. We generally observe an asymmetric relation between both sourses of frictions in¯nancial markets. Two possible interpretations can be given. First, we can admit that the more you get informed (increase of information cost), the more you will trade on the security, which enhances its volume, and thus, generates a decline of the mean transaction cost. The second possible interpretation can be that in a situation of few information available (low information cost), the visibility of the investor is limited and thus, he will rebalance and adjust his porto¯lio frequently (high transaction costs), which implies a mechanic increase in the transaction costs.
Conclusion
This paper develops a capital asset pricing model in the case of asymmetric information and transaction costs. It is shown that these two sources of market frictions have the same function in the model but they are derived di®erently. This evidence contradicts some authors who view the information costs as transaction costs. The empirical work provides an explanation of the evolution of these variables. Our tests show that the information costs are negatively correlated with the expected return and have an asymmetric evolution with transaction costs. We show that the large¯rms are better known by investors, which explain the bias in favor of some assets . Our model can be used to account for the cost of capital and to show how frictions impact the capital budgeting. 
EMPIRICAL RESULTS FOR TEN YEARS

